Lipid regulators of Pkh2 in Candida albicans, the protein kinase ortholog of mammalian PDK1.
Pkh is the yeast ortholog of the mammalian 3-phosphoinositide-dependent protein kinase 1 (PDK1). Pkh phosphorylates the activation loop of Ypks, Tpks, Sch9 and also phosphorylates the eisosome components Lsp1 and Pil1, which play fundamental roles upstream of diverse signaling pathways, including the cell wall integrity and sphingosine/long-chain base (LCB) signaling pathways. In S. cerevisiae, two isoforms, ScPkh1 and ScPkh2, are required for cell viability, while only one ortholog exists in C. albicans, CaPkh2. In spite of the extensive information gathered on the role of Pkh in the LCB signaling, the yeast Pkh kinases are not known to bind lipids and previous studies did not identify PH domains in Pkh sequences. We now describe that the C-terminal region of CaPkh2 is required for its intrinsic kinase activity. In addition, we found that the C-terminal region of CaPkh2 enables its interaction with structural and signaling lipids. Our results further show that phosphatidylserine, phosphatidic acid, phosphatidylinositol (3,4 and 4,5)-biphosphates, and phosphatidylinositol (3,4,5)-trisphosphate inhibit Pkh activity, whereas sulfatide binds with high affinity but does not affect the intrinsic activity of CaPkh2. Interestingly, we identified that its human ortholog PDK1 also binds to sulfatide. We propose a mechanism by which lipids and dihydrosphingosine regulate CaPkh2 kinase activity by modulating the interaction of the C-terminal region with the kinase domain, while sulfatide-like lipids support localization CaPkh2 mediated by a C-terminal PH domain, without affecting kinase intrinsic activity.